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.,:..., . .:.,:::........../1 ï : ..... :,: . . _. - :. - .... 2' " . 
.s:.enion .reles .ça :novel-:ehemtet prodr, snee;' when dded 
ue nd ço meçhods of prepring sme, nd more ço 2.0% ç.:.:wxy .mineral-lubrieing ofl',g: 
patiu! y . rgles o he preprion of ehem-  pour. poinç, of -$ge .; çhe resuling:blend:-wfll: 
iel eondensfiOn dues.hving proved wx genmrllFhve pour poins-ranging 
m0iïg.pr0peries, prielarly, for e s pour 5 or .--20 . , 'don- ço-below- 35F. whiêh, is genC  
depressors for wxy minera1 lubrieg ofls. lly he lowes çem.perçm'e.gesçed.  . 
 ..I is know.n hç wx modifying gens my .be oWever, under fièld conditions ofwine 
prepm:ed:by¢ondension of relively long ehin ge, .-where he. off..blends 're sub]eeed :o: -. 
prie merils sueh s. ehlorined praf- quen fiueuaions of hig.h nd tow-:çemprçures,. 
--wx - or. olefins corresponding hereo, wih 10 hese blends ' hve.someçes been :fod :: .be: 
romçie hydr0embons sueh .as nphhlene, solid ç-emperures.ubsçnçiy 
bene,. -.oluene, anhreene,, phennhrene, ASTM ur .poç, .nd hese bleds .did'.no«sho 
mixefl,.eoI:r romçi.es,eçe., s- well az,hydroxy s good pour sbiliy, s mesured byhe 
or:  derivaives o.sueh: romie hydroear- proeedure (deseribed -ghe Off nd Gas 
b,ï e.-g;.. -phenol, eresol, nphhols, niline, 15 Jun 24 194),.as migh be .desed. I:'ls;oneof 
xylidine, eçe. . .... :. .... he primry objees of çhe presenç invengion o.- 
The eondensçion of sueh-.mer.ils: has, gen- mody hose riedlCfç eondeçion prod- 
e}been erried.:-ou.n he-presenee:of .ie- ues i sh  w s .o raduee ur depressors 
deLUr .oElysL-sueh-.as.lminum ehloride; hvigimpr0ed_pour.sbfliy. " 
«eiorifle» boron:fiorie» ee:, preferbly  20 .Btoadl,.he presenç invention eomprissooE 
he:.çrezeneeof-«.n"Lner .sol:e sueh s. a refine fying.sueh, wx modeïs - and Po depressors,. 
keroeene, eçrehloreçhne, diehtorbenzee, eçe,, whieh my .be _referred ço .as high moleeulr 
a a;a. emperuroe. rging from bouç-room weigh iedelzCrf condensçion produets o' 
emperue-... bouç $00%P.,..preferbly no ex- long ehia liphie .eompound. nd"n 
eeeding.)ufi20.0  ,,, nd .generlly:using pro- 25 eompoud,.:by ?reeing çhem wih n 
poions: oçabouç 2-o. 5. mols o:he .ehlox ype sulfonyl hlide. " . ., 
of::.cotituent:¢o Lmol:of. the aromaticconstitu- Examples of suitable, sulfonyl haloge coin-. 
: ...o;exame,.: abtI0 fo 20palts by,eight pounds which .maF be .ed/inc!ude"toluene 
o.nthalene.maF he.condensed with 100 parts fony! chloride, xyIene sulfonIcloride,:anthra- 
by wei.of, chloated paran wax having 30 quinene sunyl chloride, naphthalene su0nyl 
-abot10:..2fl% chlorin, prefmably about 12.fo chloride,.etc.. 
15% chlorine, in tha pesence of aut-100 to3eo he_.sondarY reation, i. e., he _conensatimoE 
rtbF:ht ofa..refined-kerosene solvent, and of .he .initial..aliphaçc,aromaic ax -modifier 
usgab lto 3%-.byweight.of.:aluminum chlo- with the sulf.onyt halide, is brought abt nder 
tide. calFs:based . o:.the eight--of-the chlori- 35 substanflally the same conditions as used'.in .the 
nated parar ax, startgthe reaction a.room initial condensation, i. e., with, the same typa of 
temperature, and aduallyraisin the tempera- iedel-Craft catalyst, and .at substantally e. 
tue.:t:the teacior mixture to a final tempela- saine or slghtly !ower temperture range, and 
tue oLut 90 .F. for. about 5 hours. Residual preïerab] in .the presence of.an.inert slent. 
caçalYsmay then.b hFdroledand_removed bY 40 . In carrying out the invention, seFerallea,. 
wasg«wlth.waer,.alcohoI,:aqueous caustC.soda tire .procedures may be used. For insance, the 
o:.dilue hFdrochloric .acid; etc., settlg and itial Friedel-Craft condensation reactien.may 
dtawg off the resulant sludge, and finally the- be completed and the .desired initial high_ mo--. 
desied hh.molecular eihLiedel-Craft con- lecular weight condensaion product::sepaaed 
dsaon product, is removed frein the .reaction 45 by hydrolysis and .remoal of residual caa-l, 
mass by disfllation..under reduced pressure-such and recovered by distillation der reduced pres- 
as:. der vacuum of about 1-to 50 mm. mercury se, and then subsequently.redissolved ina--suit- 
absolute, pressée,-0r by steam difllation, fo a able ine solven and-subjected ,fo thesecondary 
temperCtue of.outO00F,  .... condensaión-bç adding the desired am-of 
-..e flation resiue-thus-obtainedisa wa, x 50 rective aromaticsfOnyt halide, .e, .g; bee 
md.flg.aent which:is, oit-soluble, has an. aver--- sulfonyl .chloride, and - a.. 'iedel-Craft«¢talyst : 
.:agemoleCular-weight of: above about- 1,000,-pref- such as- a.. small amount of: .aluminum - chtoride. 
erabl.yaboutï,500.o 5»0Ç0»-and-geneçallFhasvery If: hasbeen-fnd advantaeous,-howevl'; to 
god: :»esSg pçoprie . determied-by- add-.the sulfonyl hahde  diecfly -t0:: holTac 
thë'., sdad : AS poflr point test. For in- 5'5 tion product of the fir condei pri0r 



3 
çhe hydrolysis step, and to continue the reaction 
under the same conditions, adding additional 
catlyst if necessa. In this mater itis 
ble  have oy one set of shing steps, in- 
clung catalyst hydrolysis and removal, and 
Gllation. 
The resulting second or final condeation 
product is fod fo have hot only good  de- 
depressing properfies as measured by the AST 
ur point t, but also improved .pour stability 10 
as meed by the Test V procedure referred to 
above. 
e final condeation product of this inven- 
tion has a molecular weight somewhat higher 
than at of the itial condensation product, 
due  the subsequent chemical condensation but 
itis stfll soluble in hydrocarbon oils such as waxy 
mineral lubricating off and may be used in con- 
centrations ranging from  little as .01 to 
5.0%, preferably 0.05%  1.0% in such waxy or 20 
ghly paranic lubricating off basestocks. It 
may ao be used in lubricating grease composi- 
tio comprising essentially a waxy off thickened 
with a suitable grease-foing soap such  cal- 
cium stearate, alumin steamte, or sodi, 
litum or other moral stearates, oleates, naph- 
thenates, etc. ese sulfonyl derivatives of ali- 
phatic-aromatic pour depressing condensation 
products may also be used to improve the physi- 
cal properties of paran wax itself, espectally for 0 
use in coating paper, etc. and may also be used 
as a dewaxing aid in the dewaxing of lubricating 
off basestocks. 
e invention will be botter understood from 
a consideration of the following experimental 
data. ' 
35 grains of naphthalene and 5 grains of alu- 
mim chloride were suspended in 75 cc. of o-di- 
chlorbenzene and the temperature adjusted fo 
110  F. 259 grains of chlorinated wax <!4.3% C1) 
was thon added fo the reaction mixtures over a 
period of 30 minutes. The temperature was thon 
austed to 125  F. and maintained thereat for a 
period of 2/ hours at whichtime 200 cc. addi- 
tional o-dich!orbenzene and 10 grains of a!u- 
rainure chloride were added, followed by 30 
grains of benzene sulfonyl chloride added over a 
pedod of 30 minutes. After the addition of the 
benzene sulfonyl ch!oride the reaction retapera- 50 
ture w maintained ai 125  F. for a total reac- 
tion period of 3V= hors. e product was re- 
covered by destroying the aluminum ch]oride and 
distillation by re and steam to 600  F. A yield 
of 192 grams of product was obtained. 
e product obtained as described above was 
sted for ordinary pour depressant potency by 
the standard AS pcedm'e in two fferent 
types of waxy lubricants. The following results 
were obtained: 6o 
Pour point 
Original oil_ ........................... 30 
Original off --0.05% product ............... 5 
Original off  0.1% product ............. 10 
Original off  0.125% product ........... --15 
e above data indicate that the condensation 
products of this invention are very effective pour 
depressors when tested by the standard ASTRi 
pour point procedure, as they are ai least as er- 70 
ective as .the initial wax mofiers used. 
ese new condensation products are, how- 
ever, unexpectedly far superior fo the itial wax 
modifiers in regard fo pour point stability. For 
example, when the initial and final condensation 

products of Example I were tested in a waxy lube 
off basestock for pour stability by the Test V 
procedure previously referred to, the following 
data were obtained: 
5 

Per Cent Commercial Solid Point 
Deoressant in Cil Depressant by Test V 
- Procedure 
1.25 ......................... Cotonner cial C1 -Wax -}-18 
Aromatic Product. 
1.25 ......................... Prcsent Invention ..... -19 

The pour stability properties of the chlorwax- 
aromatic pour depressant prepared as described 
above were tested ai Minneapolis and Warren 
durlng the winter of 1944-45. The test off com- 
prised B. R. 442 neutral plus 3.5% Pa. bright 
stock. The material was tested in two sertes of 
blends in concentrations of 0.5 and 1% of prod- 
uct commercial potency concentration. The re- 
sults of the winter field testing are summarized 
below: 
Overall field rating 
Commercial chlorwax-aromatic polymer ..... 59 
Present invention ......................... 71 
The pour stability rating is the percent of the 
rimes the blends are observed to be fiuid for the 
period of observation. 
It is hot intended that the invention be limited 
to the specific materials which have been men- 
tioned merely for the sake of illustration but only 
by the appended claires in which it is intended 
to claire all novelty inherent in the invention as 
well as all modifications coming within the scope 
and spirit of the invention. 
What is claimed is: 
1. A process which comprises reacting a chlor- 
wax-naphthalene condensation product having a 
molecular weight of ai least 1,000 and having 
pour depressing properties with benzene sulfonyl 
chloride in the ratio of about 1 to 50 parts by 
weight oï sulfonyl chloride per 100 parts by 
weight of chlorowax-naphthalene condensation 
product in the presence of a Friedel-Crafts cata- 
lyst hydrolyzing and rernoving residual catalyst 
and subjecting the reaction product to distilla-. 
tion under reduced pressure up to a temperature 
of about 600 ° F. fo obtain the desired final con- 
densation product as distillation residue. 
2. Process according fo clairn 1 carried out in 
the presence of an inert so!vent. 
3. Process according to claim 1 carried out in 
the presence of ortho-dichlorbenzene as solvent. 
4. A Friedel-Craft condensation product of a 
benzene sulfonyl halogen compound with a con- 
densation product having a molecular weight of 
at least 1,000 of a long chain aliphatic compound 
and an aromatic compound having ai least one 
substituent group thereon, said final condensa- 
tion product being soluble in waxy mineral lubri- 
cating oils and being substantially non-volatile 
up to about 600 ° F. under reduced pressure, and 
having good pour depressing properties both as 
measured by the ASTM pour point test and by 
the Test V procedure for pour stability. 
5, A Friedel-Crafts condensation product of 
,benzene sulfonyl chloride with a condensation 
product having a molecular weight of ai least 
1,000 of a chlorinated paraffin wax having about 
10% to 20% chlorine content wih about 10 fo 20 
parts by weight of naphthalene, said final con- 
densation product being soluble in waxy mineral 
lubricating oils and being substantially non- 
volatile up to about 600 ° F. under redUced_ pres- 
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sure and having good pour depressing properties 
both as measm'ed by the ASTM pour point test 
and by the Test V procedure for pour stability. 
6. Composition comprising a major proportion 
of a lubricating off .basestock and 0.05% to 10% 
by weight based on the lubricating off basestock 
of a product comprising essentially a benzene 
sulfonyl halide derivative of a long chain ali« 
phatic«aromatic Friedel-Crafts condensation 
product having a molecular weight of at least 
1,000, said composition having an improved pour 
point and improved pour stabflity. 
7. Composition comprising a major proportion 
of a waxy mineral lubricating oil having dissolved 
therein at ieast a pour depressing amount of a 
benzene sulfonyl halide derivative of a Friedel- 
Craft condensation product of chlorinated paraf. 
fin wax with an aromatic compound having at 
least one substituent group thereon. 
8. Composition according to claim 7 in which 
the pour depressor is a Friedel-Craft condensa- 
tion product of benzene sulfonyl chloride with 
a chlorwax-naphthalene condensation product 
having a molecular weight of at least 1,000 and 
having pour depressing properties. 

6 
9. Composition according to claim 7 having a 
stable pour point by the Test V procedure at least 
as low as --10 ° F. 
EUGENE LIEBE1%. 
5 EDWAID P. CASHMAN. 
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